As this point is of great physiological importance, to verify the above hypothesis a fish, Gasterosteus aculeatus, the common" stickleback," was chosen for detailed experiments, which are reported below :--The most crucial test by which Powers could have tested his results and their interpretation was to observe on a fresh fish the effect of the water in which one had died previously, presumably on account of the fact that it could not absorb oxygen at that pressure, i.e. for instance, if the herring, Clupea, was observed to die at pH 7,1, leaving 2.5 C.c. per litre of oxygen, before concluding that Cl1.tpeaat pH 7.1 cannot extract oxygen below 2.5 C.c. per litre concentration, Powers should have put another herring in the same water to see whether the fish died in a short time, which it should have done if his view was correct. Powers did not test his conclusion in this manner.
In the case of sticklebacks I have performed a long series of experiments on these lines, which are detailed in Tables 1-5 (p. 744). The pH of water was varied by adding small amounts of dilute HCI. Under Column I of the tables is given the time for which the first lot of stickles lived at a particular pH. Under Column 11 is given the time for which the second lot lived when put in the same waters in which the first lot had died. The mouth of the jar was opened, fresh specimens introduced, and the mouth was closed again as quickly as possible. As many as six lots were introduced in some jars in this way. An inspection of the tables will show that, contrary to what one would expect from the conclusions of Powers, the fish of the successive lots lived for almost the same time. If the first lot had died because it could no longer extract oxygen at that pressure, the second when introduced in the same waters should have died within a short time, and the third in any case should have done so at once.
It may be added that in all the above experiments the pH and oxygen content were checked before starting a fresh lot; the jars opened for this purpose were, of course, not used during the rest of the series. Moreover, on account of the fact that the fish as a product of respiration added some CO2 to the water, the pH at the beginning of a fresh lot would be slightly lower than that at the start of a, previous one, but the specimens being small (0,20-1.5 gm.) and the experimental jars ,quite big (200 c.c.), and because some CO2went out when the jars were opened and fresh fish introduced, no appreciable change in pH was noticed during the duration of the series detailed in the tables.
The problem was tackled by another method as well. As will be evident from Table 2 , stickles when put in water at pH 3 and having 6.5 C.c. of O2 per litre die within 40-45 minutes, leaving about 5.8 C.c. per litre of oxygen-a concentration below which, according to Powers' interpretations, stickles should not be able to absorb oxygen at this pH. But when th~se fish were actually introduced in water of this pH and having as Iowa concentration of O2 as 1.36 C.c. per litre, they lived almost as long as in the above water (Table 3) . These experiments were repeated with even lower concentrations of oxygen, the fish lived about the same time unless the pH was lower (Table 4) .
The ordinary suction pump was employed for reducing the amount of oxygen. '
Thirdly, several pH ranges were prepared by adding HCI to waters' having different amounts of dissolved oxygen. An examination of Table 5 will show that in each range the fish die leaving absolutely different amounts of oxygen. 1£ the ability to extract oxygen at any pH depends upon the amount of O2 present, then at a particular pH the individuals in the different ranges should leave almost the' same amount of oxygen at their death.
It is interesting to add that in all the above-mentioned experiments the fish of the different ages behaved similarly, except very tiny ones (below 0.15 gm.), or those which were ready to breed (above 1.8 gm.)-see the weight columns in the different tables.
It may be pointed out, however, that the amount of oxygen which the fish absorb per hour per unit 'weight is not the same at different hydrogen ion concentrations. For instance, at a pH like 3 it is much less than at pH 7. This suggests that the hydrogen ions kill the fish by interfering with the respiratory system. But what the above-described experiments establish is that this interference is independent of the amount of oxygen present in the surrounding medium, unless its concentration goes down to 0.30-0.50 C.c. per litre, when the fish die of asphyxiation at any pH.
Incidentally, the above experiments suggest that in ponds and rivers where the oxygen content seldom goes down to such a low concentration as 0.30 C.c. per litre, fishes should not, as a rule, die of lack of oxygen, and that therefore other factors, e.g. pH, CO2 pressure, poisons, etc., have more important ecological bearing than the amount of dissolved oxygen.
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